The specific cooling power (SCP) of adsorption chillers could be increased by employing zeolite coated, extended heat transfer surfaces in the generator. An experiment featured 50 annular aluminium fins, 76 mm diameter, each coated with 2 grams of zeolite CBV901, and pressed onto a 10 mm bore aluminium tube. A large (4 kg), structurally stiff and easily fabricated casing enclosed the finned tube; the resulting generator assembly formed a "thermal compressor", increasing the pressure ACCEPTED MANUSCRIPT 2 of methanol vapour from ~100 to ~280 kPa. During a typical thermal cycle the peakto-peak temperature changes were: casing temperature 35 K; methanol vapour (inside the generator) 45K; the fin 65K; heat transfer liquid 80K. On a Clapeyron diagram, a non-ideal, anisosteric depressurisation stage was attributed to the relatively high mass of refrigerant vapour in the generator (~1 g, compared with at least ~8g held in the zeolite). The radial temperature profile along the fin was modelled by lumping the energy contents of the aluminium and the bonded zeolite into an effective heat capacity. Thereupon, the model was fitted to recorded data -the adjustable coefficiencts inside the model related to the thermal resistance of the tube-to-fin-root interface. The best-fit incurred a root mean square error of 3.5 K, at which point the interfacial resistance governed heat transfer and hence cooling power. Based on computed heat transfer to the fin, the inferred coefficient of performance was 41%; this could be improved by eliminating the interfacial resistance and optimising the fin thickness.
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Absorption machines are presently the most commonly manufactured form of heatoperated refrigeration. LiBr-water pairs exploit heat supplies at between 70°C and 160°C [5] but replacing water cooling with air cooling is often impractical because the higher absorber temperatures would ultimately force larger mass fractions of LiBr and a greater risk of crystallisation [6] . Pumping corrosive liquid is a further problem.
Adsorption units can be air-cooled, and have been demonstrated successfully over the last ten to fifteen years [7] . Ranked in ascending order of operating pressures, the preferred refrigerants are water, methanol, or ammonia. Unfortunately slow heat transfer to and from the solid adsorbent bed tends to make the specific cooling power (SCP) many times less than that expected for vapour compression cycles; for example in a basic zeolite-water system the measured SCP was 25 W (maximum) per kg of zeolite [8] . For the purposes of this paper, our aim has been to investigate the potential of coated surfaces to improve heat transfer, in complete adsorption cycles. 6 Specifically, the substrate was aluminium, the adsorbent-refrigerant pair was zeolite CBV901-methanol and coated annular fins extended the available heat transfer area.
Several workers have coated solid adsorbents directly onto tubular heat transfer surfaces, rather than using a packed bed, so as to improve heat transfer. Few papers relate to the use of such surfaces in complete cycles, or to the use of extended surfaces. The hydrothermal crystallisation of zeolite layers is time consuming; for instance a three-to-five-hour-long process is needed to increase the layer thickness by This paper describes an experiment to study the performance of a coated finned tube.
After the methods section, histories of temperature and pressure vs. time are presented. We describe methods of fitting measured fin-tip temperatures to mathematical models, and thereby identify the rate determing step for this experiment (the thermal resistance of the interface between the tube and the fin).
EXPERIMENTAL METHODS
The generator formed the most important experimental feature ( Fig The generator was oriented vertically to give direct access to the evaporator. A reviewer has since correctly pointed out that a horizontal mounting might well have modified heat and mass transfer to the fins
The adsorption capacity of a single fin was measured volumetrically (sample volume of 1 litre, full details in [11] and [12] ). The measurements were close to Tchernev's 8 data fit for the same pair [13] (Fig. 2, part a) . A least squares procedure fitted adsorption capacities to the Dubinin Astakanov equation. [14] (Fig. 2 , part b)
where the constants are X 0 =0.218 , k = -28.4788, n=1.7 and T s is the saturation temperature.
The aluminium generator was mechanically robust, at the cost of a relatively large heat capacity of 3.0 kJ K -1 and a relatively large volume of 4.34 l. Vacuum fittings, containing nitrile o-rings and sealed with vacuum grease, were used throughout the rig. The valves were manually operated.
Temperatures, pressures, and rates of condensation were recorded. Thermocouples were fabricated by the spot-welding of K-type, 0.2mm diameter wires onto the inner surfaces of the generator at several locations (Fig. 3) . Checks demonstrated that similar thermocouples, formed on aluminium coupons, were consistent with mercury thermometers to ± 1K. Stainless-steel sheathed thermocouples were attached to the hot/ cold reservoirs. Probes were monitored at 10 s intervals. Generator pressure was monitored with an Edwards ASG-NW16 gauge (quoted accuracy 0.2% of the full scale deflection of 100 kPa ). As regards the calibrated receiver (below the condenser), we consider the 1 ml graduations to correspond to a fair error estimate. 9 To establish the leak-tightness of the experiment, all gas was evacuated through a helium detector; helium was released near joints to locate any specific leaks.
Thereafter the rig was sealed under near total vacuum and its pressure monitored versus time; a pressure rise limited to 7 kPa within six hours was achievable, versus minimum refrigerant pressures of 80 kPa under operation.
RECORDED TEMPERATURES AND PRESSURES
This paper reports temperatures and pressures from one out of four completed runs.
The heat capacity of the shell damped the fluctuations in vapour temperature, ensuring that the vapour was always either substantially hotter or substantially colder than the fin. (Fig. 6) plots the fin temperature versus the generator pressure. This result was different to the idealised cycle, particularly during depressurisation. The principle non-ideality was the relatively high mass of vapour in the generator -by calculation 1 g vapour phase compared with 8 g adsorbed phase at the start of depressurisation -so that the generator was depressurised anisosterically. A further non-ideality was the temperature gradient in the fin -the next section will suggest a small difference of ±2
10
K from root to tip. The computed changes in loading agreed with the measured condensation rate to within ±15%.
DATA ANALYSIS
The recorded temperatures were data-fitted. The model assumed (1) no azimuthal or vertical variation in the temperature of the coated fin (2) mass transfer within the coating influenced the temperature development far less than heat transfer to the fin (see, for example, reference [15] ). The second assumption is fair for longer cycle times, far exceeding the characteristic time of typically two minutes for diffusion into the zeolite layer. 
where h u and h l are the heat transfer coefficients from the upper and lower flanks respectively of the fin to the vapour refrigerant, T is the fin temperature, λ is the thermal conductivity of aluminium, and, importantly, c f is an effective heat capacity, lumping heat storage in the fin and the bonded zeolite. Terms such as d/dt were found with the first order accurate Euler method (time step = 0.1s) and a special form [16] of Orthogonal Collocation [17] yielded the radial gradients. It had been tested with four and six internal points and was consistently accurate to 0.5% when compared to reduced analytic solutions for heat flux. (Arguably, the interfacial forces due to thermal expansion were proportional to the applied temperature difference, and it is reasonable to estimate the interfacial conductance as varying in proportion to the interfacial force and thus the temperature difference)
The analysis treated a single desorption stage. Fig. 7 presents measured and predicted temperatures at the fin tip, for which parameters α and β are located at the minimum on Fig. 8, a contour plot of root mean square (r.m.s.) error, e. A total of 120 trial calculations were completed, each with its own values of (α, β), and producing a r.m.s. error according to,
where Y is predicted fin temperature, T is the measured value, and N is the number of measurements.
DISCUSSION
For Fig. 7 , the predicted interfacial conductances were initially h iface = 1. A better fit might in future be achieved with a model of mass transfer; this would necessitate more detailed measurements of inter-and intra particle mass diffusivities. 
